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Introduction
The study of lateralised animal structure and function is central to the understanding of evolutionary relationships. For example, asymmetry of limb preference is well-documented for humans, but the exent of homologous latér alisation amongst the Mammalia remains unclear. In a comprehensive review, Bradshaw and Here, we examined latéralisation of foreleg movements by wild muskoxen Ovibos moschatus (Zimmerman, 1780) in the High Arctic. Like caribou, muskoxen regularly use their forelegs to uncover subnivean forages during winter. We examined latéralisation of foreleg use at both the individual and population levels. Furthermore, by applying time-series analysis to our observations, we investigated the degree to which lateralised paw use by foraging muskoxen exhibited temporal dependence. Focal anim als were observed for approxim ately 30 min each using 30x spotting scopes, 2 0 0 -1 5 0 0 m away. For each anim al, we noted each pawing movem ent with the left or right foreleg and recorded events on audio tape. The data were transcribed using A N SCA N ver. 1.4, a com puterised event recorder.
Methods
Paw ing acts by m uskoxen, w hile cratering, are strongly clustering into bouts (Schaefer and M essier 1995) . We used the pawing bout -w ith a m inim um separation interval o f 2.3 s between paw ing acts, determ ined by the log-frequency procedure (Schaefer and M essier 1995) -as the unit for further analysis. Each bout was classified as left or right, regardless o f the num ber of paw ing acts that it com prised. Bouts involving the use of both legs were rare (2.0% o f 1515 bouts) and were discarded. For population-level analysis, we avoided the com m on error (eg Davies and Green 1991) o f pooling the data (M achlis et al. 1985) and instead used each anim al as the experim ental unit. In total, we observed 40 anim als, each displaying at least 12 pawing bouts during the observation period.
Data w ere analysed for lateral bias using non-param etric methods (Siegel and Castellan 1988) . To exam ine the tem poral organisation o f the behaviour, we used tim e-series analysis (SPSS Inc. 1993) . For each anim al, we estim ated the autocorrelation function (ACF) from left (0) and right (1) scores, then plotted the average AC F for lags up to 5 bouts.
Results and discussion
W e found little evidence of footedness, either on individual or population levels. On the level of the individual, we searched for possible lateral biases by applying a binomial test to the numbers of left and right bouts for each animal. We found that only 3 of 40 animals displayed any significant lateral bias (binomial tests, p < 0.05, 12 < n < 78). Similarly, the population exhibited a symmetrical, unimodal distribution of footedness, close to being centred on 50% use of either limb (Fig. 1) .
Although neither individual nor population biases were evident, we found that the temporal sequence of limb use was non-random. This pattern was not evident at the individual level, perhaps due to the low statistical power at small sample sizes. W e found just 2 of 40 individual cases of temporal non-randomness (one-sample runs tests, p < 0.05), implying sequential independence between left and right bouts. Temporal structure of forelimb use, however, was revealed by Our results contrast with Things (1977) observations on caribou, who docu mented a slight bias (ie, 53.16% of all pawing acts) toward right-pawedness. Nonetheless, we hypothesise that, with respect to large herbivore foraging -where favourable food patches are liable to appear irrespective of side -lateral asym metry is unlikely to be favoured. Overall, we concur with Bradshaw and Rogers (1993) that more evidence will be required before the patterns of lateral asym metries in non-primate and non-rodent Mammalia can be widely generalised.
